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The objective of this research is to understand mechanisms for generating natural movements of skeletal mechanisms driven by stochastically-controlled, biologically-inspired actuators. The approach is to verify the hypothesis that the variability associated with high redundancy and the stochastic nature of the actuation is key to generating natural movements. This project seeks to: (i) develop a method to model and characterize actuator array topologies; (ii) develop a method to analyze the force variability of stochastic actuator arrays; (iii) develop an analytical method to generate movements for a robot with multiple degrees of freedom by minimizing the effect of variability; and (iv) demonstrate the validity of the approach through the development of a robotic arm driven by multiple stochastic array actuators. 

In the first year of the project, a “fingerprint” method to characterize complex actuator topologies has been proposed and successfully coded in MATLAB. The implemented algorithm automatically generates all possible topologies for a given number of actuator units in an array. In addition, methods to analyze robustness of an array structure have been developed. An efficient algorithm for controlling a cellular actuator array has been developed by feeding a series of modulated impulses. The method completes the transition from one state to another without residual oscillation by feeding the minimum number of impulses, which contributes to the reduction of energy consumption. 
